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1. AKT)'IUlbHiCTb TeMH ,llHcepT81lii. 

,llucepTill.liliHa po6oTa Py,noi X.C. npHCBll"leHa aKTyanbHrn i BIDKJIHurn 

npo6neManm.i 3a6eJne<reRHJ1 criifKOCTi ronocouHX 6ioMeTpHqffHX CHCTeM B YM0BaX 

iHTeHCHBHOro po3BHTKY WTy'IH0ro IBTeJieKTy Til llKTHBi3al(n H0BHX Ki6ep3arpo3, 
cnpllM0BaHHX Ha nepC0HMbHi ,naHi K0pHCTyuaqia_ CY<faCHi YM0BH rno6MbHOI 

l.{H<l>poui3aQii:, nonymq>H3~ill BIJIJ.(aneHHX I 6e3KOHTaKTHHX MeTO,niu 
aureHTHct,iKauii, a TaK0lfC CTpiMI<e D0IDHpeHHll MOOinbHHX i XMapHHX cepuiciu 3Haqff0 

ni,nBHazyJOTb BHM0rH .no H3,niKHocri Til 6e3neKH MeTO.D.iB i.neHTHqiiKauii n!0.11.HIDI 33 
"iiroJJ0COM. 

Oco6J1Huy yuary Jacnyrouye aKTyanbHiCTb npo6neMH 3axHcry ronocoumc 
6iOMeTpffqHHX CHCTeM BUl 3TaK i3 BHK0pHCTaHHJIM reHepaTHBHHX TeXH0JJOflli, 1110 

CTano M0lfCnHBHM 338,nllKH CTpiMKOMY po3BHTxy MeTO.!{lll CHHTe3y M0BJJeHHll Ta 
aBToMaTH30uaHoro xnoHyuaHHJJ. ronocy. IlomHpeHHJ1 TaKHX TeXHonorrn cepe.n 

WHp<>Koro 3araJI)' 3HIDK)'E nopir uxo.11.y ,nJJJI 3JJOBMHCHHKIB, 1110 ni.nBHuzye pH3HX 
KOMilpoMeTaQii: CHCTeM r0JJOCOB0I aBTeHTHq>iK~ii Ta BHMarae TepMiHouoro 
po3po6neHHJ1 elt,eKTHBHHx MeTo.11.iu npOTH.IJ.i"i. 

TaKHM qffH0M, .11.HCepYauiime .!{OCJJi,n)l(eHHll e aKTyaJJbHHM BHecK0M y Hayxoue 

3a6eJneqeHHJ1 Ta npaKTH~ peani3~i10 6e:meqJ{Jfx TeXHonorrn ronocouoi 



aBTeHTHq>iKaui'i, mo amnoai;laE: rno6a.m,HHM BHKJIHKaM cyqacHoro iHq>opMaQiimoro 

cycnim.CTBa Ta Ma€ BHCOKHH IlOTeHQiaJJ .Zl,IDl Il0,11,aJJbWHX npHKJJa,11,HHX po3po60K y 

rany3i Ki6ep6e3neKH Ta 38XHCTY nepcoHaJJbHHX ,11,aHHX. 

2. Aea.ni:J JMicry .l(Rcepnniieoi po6oTH 
.ll:HcepTauilr Py,11,01 XpHCTHHH CTenaHiBHH € 3aaepweH010 caMocTiiiHOIO 

HayKOB0-,11,0CJJi;lHOIO npaue10, RKa BiAOOBiAa€ BHMOraM AO AHCePTauiii Ha 3A06yTTR 

Hayxoaoro CTyneHR AOKTOpa q>iJJocoq>ii'. Po60Ta CKJJa,IJ,a€TbC11 Ji BCTylly, qOTHpbOX 

po3AiniB OCHOBHOfO ]MiCTY, BHCHOBKiB, CITHCK)' BKICOpHCTaHOI JJiTepaTypH Ta 

AOAanciB. 3araJJbHHif o6cHr AHCepTa-Uii' CTaHOBHTb 162 CTopiHKH. 

Y s cryni o6rpYffTOBaHO aKTYaJJbHiCTb TeMH ,11,0CJJi;l)[(eHHJI B KOHTeKcri 33rp03, 

TIOB'J13aHHX 3 po3BHTKOM TeXHOJJoriii CHHTeTH'IHOfO MOBJJeHHR, BH3HaqeHO Mery, 

laBAllHHJI, o6'E:I<T i DpeAMeT AOCJl~eHHJl, cq>opMYm.oBaHO HayKOBy HOBH3H)', 

npaKTHqey JHaqyw.iCTb, a TaKO)[( HaBeAeHo ,11,aHi npo anpo6aui10 Ta ny6niKaui1. 

Ilepweii p03.l(iJI npHCBR'ieHHii OfJJRAY TeopeTH'iHHX Jaca,n no6yAOBH CHCTeM 

fOJJOCOBOi' aBTeHTHq>iKauii'. ABTOpKOIO npoaHaJJiJOBaHO KJJaCH'IHi, CTaTHCTH'lHi Ta 

HeHpOMepexceBi ni,11,xo,IJ,H AO o6po6KH MOBJieHHJI, oxapaKTepH30BaHO TeKCT03aJJe)KHi 

H TeKCTOHeJaneXCHi CHCTeMH, a Ta.KO)[( BH3Ha'ieHO cyqacHi 3arp03H, JyMOBJJeHi 

nomHpeHIDIM TeXHonorili Voice Cloning i ITS. IliAp03AiJJ laBepmycr1,c11 

q>opMYJJIOBaHHJIM laBAaHb AOCJJi,n)[(eHHJI. 

Y APYTOMY po3.l(iJii IlOAaHO KOHQemyaJJbH)' MOAeJJb CHCTeMH fOJJOCOBOi' 

aBTeHTHq>iKa-Uii' Ha OCHOBi HeiipoMepe)[(eBHX TJ)aHCq>OpMepiB, JIKa IlOCAHY€ KJJaCH'lHY 

o6po6K)' cHniany 3 rJJH6oICHMH apxiTeKTypaMH (ECAPA, TitaNet, WavLM). 

P03fJIJIHYTO OCHOBHi eTaIUf no6y,11,0BH CHCTeMH - Bi){ 36opy Ta nooepe,11,HbOJ 

o6po6KH CHTilaJJy AO q>opMYB3HHR eM6e,11,ilrriB Ta BepHq>iKauii. IlpoBeAeHO 

nopiBH11HH11 KJJaCH'IHHX Ta HeiipoMepexceBHX MeTOAiB eKc-rpaxuii' 03HaK i npHAiJJeHO 

yaary HOpMaTHBHO-npaBOBHM acneKTaM 3axHCTY 6iOMeTJ)H'IHHX ,11,aHHX. 

TpeTiii p03.l(i.lJ MiCTHTb OOHC peaniJOBaHOJ CHCTeMH Ha OCHOBi fOJJOCOBHX 

eM6e.nilrrrn, BKJJIO'la!O'ffl M0,11,yni pe€CTpauii KOPHCTYBa'iiB, BH6opy MeTJ)HK 

noAi6HoCTi Ta noporoaoro HanawTyBaHWI. 3,11,ilicueHo eKcnepKMeHTaJJbHe 

,11,0CJJ~eHHJI TO'IHOCTi, npo,11,yKTHBHOCTi Ta M8CUITa6oBaHOCTi MOAeneit 

3anpODOHOBaHO MeT0,11,KK)' ycepe,11,HeHHJI eM6eAiHriB i npoAeMOHCTpOBaHO CTa6iJJbH)' 

po6oTy CHCTeMH 33 HaJIBHocri sapiaTHBHOCTi MOBJJeHHJI. 

qeTBeJ)THii p03Ai.lJ npHCBJl'leHo TecryBaHHIO CTiHKOCTi CHCTeMH AO aTaK iJ 

BHKOpHCTaHWIM CKHTeTH'iHOrO MOBJJeHHJI. ABTOpKOIO 3reHepoBaHO xopnyc 

cpeiiKoeux ayAioopaJxie 33 AOOOMOrolO Mo,11,enee RVC, XITS, ElevenLabs, Tortoise. 

IlpoBeAeHO TeCTyBaHHJI y ABOX CUeHapillX (iJleHTH'lHHH Ta HOBHB TeKCT), a TaJCO)[( 

ouiHeao eq>eKTHBHiCTb AeTeKUii' CHHTeTH'lHOrO MOBJJeHHJI. Po3rJJRH)'TO iH-rerpauuo 

KOfHiTKBHHX q>aKTopie HK A0,11,aTKOBOro piBHJI 3axHCTy. 



Y BHCHOBIC8X CHCTeMaTH308alfO Hayxoai H npmma.z{Hi pe3yJU,TilTH, HaBe,lleHO 

KiJlbKiCHi ouiHKH e4>eKTHBHOCTi, a TaKO>K C4>0PMYJlbOBaHO peKOMeimauu mo.uo 

llO,llaJTI,WOro Y/l.OCKOHaneHHJI apxiTeKTypH CHCTeM 6iOMeTpH'lHOI aBTeHTH<l>iKauu. 

3. Ha)'KOBa HOBHJHa OCHOBHHX pe:3YJibT&TiB AHCepTaQU nom1rae y 
HaCTyllHOMY: 

l. O.uep>Kana no,nam,wIDi po3BHTOK KOHuenuiJI y,nocK0HaneHHJ1 ronocoaoi 
aBTeHTI14>iKauii, B OCHOBY .III<Ol llOKJia,neHo WHpoKe i KOMllJieKCHe 3ac-rocyaaHID1 Ha 

pi3HKX c-rpyicrypHKX piBHllX TeXHOJIOrm MalllHHHOro HaB'laHH.11 Til WTy'IHOro 
iHTeneKTy 3 ypaxyaaHHJIM MDKHapo,nHHX crnimaPTiB y cqiepi 6ioMeTpH'lHOt 6e:meKH. 

U:e CTBOp!OE: MeTO,nonori'lHy OCHOBy ,no 3a6e3ne'leHH.II CTlliKOCTi CHCTeMH B YMOBax 

3poCTaJO'IHX Ki6ep3arpo3, ni.uemneH1U1 .llHCKpHMiHaIUHHoi" 3.llaTHOCTi Mo.ueneii y 
6araTOKOpHCT)'B8UbKHX CQeHapillX Til a pearu.HHX YMOBax 3aCTOCyBaHID!. 

2. Y)].OCKOHaneHo TaKi KnlO'lOBi CTpyxTypHi K0M0HeHTH CHCTeMH 
6ioMeTpH'lHOi aBTeHTH4>iKaui1 .IIK Mo.a;yni nopiBH.11HHJ1, HanawTyBaHH.11 Ta peec-rpaui1 

f0JIOC0BHX 3pa3KiB WJJJIX0M 3aCTOCy8alfH.II HeHpoMe~eBHX i TpaHC4>0pMepHHX 

fOJIOCOBHX MO,neneH i o6rpymoBaHoro BH6opy MeTpH'lHKX <PYHKUlli. U:e 36iJlbwye 
iHBapiaHTHiCTb fOJI0C0BOl aBTeHTHq>iKauii ,no Mi>Kcecunrnx aapiauiif Ta 

MaCWTa6yBaHHll, a Bi,llTaK ni.uBHDzyE: .llOCTOBipHiCTb aepHq>ixaulliHHX piweHb 
6iOMeTpH'lHOI CHCTeMH a YM0Bax 6araTOKOpHCTyB8UbKHX cuenapiiB. 

3. Bnepme po1po6neHo Ta 3aCTOCOBaHo MeTO.llHKY ouiHJOBaJfHJI criifKoCTi 
.uo aTilK i3 3aCT0CyBaHH.IIM CHHTeTH'lH0 3reHepoaaHoro M0BJieHIDI, 30KpeMa Ha OCHOBi 

reHepaTHBHHX Mo.a;eneH (RVC, ElevenLabs, XTTS, Tortoise), 11{0 ,no3aon.11e 

aepH<l>iKyaaTH eq>eKTHBHiCTi. CHCTeMH 3ri.uHo 3 BHMOraMH ISO/IEC 30107-3:2023 
mo.a;o Tec'l)'BaHH.11 Presentation Attack Detection. BIDIBJleHo, mo sci nporeCToBaHi 
MO,neni ,neMOHCTpyJOTb Bpa3JIHBiCTb .ll0 aTaK 3 3aCTocyBaHHJIM KJI0HyBaHHJI ronocy, 

IJ.(0 CTano ni.uCTaBOIO .llJI.11 peKOMetmauii BnpoBa.a;>KeHH.11 ,lleTeKTOpia CHHTeTH'lHOfO 
MOBJieHH.11 .IIJC o6oa'.113K0B0f0 KOMilOHeHTa CHCTeM 6iOMeTpH'lHOI roJIOC0BOl 
aBTeHTHq>iKal(u. 

4. Po3p06JieHO eMnipH'lHY MeTO,l{HKY TeCTyBaHHJI CTlliKOCTi CHCTeMH .uo 
aTaK ni.uMiHH i3 BHK0pHCTaHHJIM CHHTeTH'IHHX ronocia, 3reHepoaaHHX MO,lleJI.IIMH 

R VC, XTTS, ElevenLabs Til Tortoise, mo /l.03BOJI.IIE: aepH4>iKyaaTH eq>eKTHBHiCTb 

CHCTeMH Jri.uuo 3 BHM0raMH ISO/IEC 30107-3:2023 mo.no TeCTyBaHID! Presentation 
Attack Detection (PAD). BH.11BneHo, mo sci nporec-roaaHi MO,neni ,neM0HCTpylOTb 

Bpa3DHBiCTb ,no aTaK 3 3aCTOCyBaHHJIM KJI0HyBaHH.11 ronocy, mo CTaJIO ni.uCTaBOIO .llJI.11 

peKOMeH,nauii BDpOaa,n>KeHHJI ,neTeKTOpie CHHTeTH'lHOfO M0BJieHH.11 .IIK 

o6oa'.113KOB0f 0 K0Mll0HeHTa CHCTeM 6iOMeTpH'IHOI roJIOCOBOl aBTeHTHq>ixaui1. 

5. Bnepwe peani3oaaao Ta 3iCTilBJieHo ni.u-xo.11.H ,no BHJ1BJ1eHH.11 

CHHTeTH'lHOro MOBJieHH.11 Ha OCHOBi reHepaTHBH0I MO,neni ElevenLabs i aaropCbKOI 

MO,neni MFCC+SVM. 0TpHMaHi pe3yJlbTI1TH noKJia,neao a ocHoay peKoMeH.llal.(iH 



mo.no enpoea,IOKeHIDI }'HiBepcanbHHX aHTHcnycPiHrOBHX MexaHiJMie y apxiTeI<Typy 
roJIOCOBHX 6iOMeTpH'IHHX CHCTeM. 

4. HayKOBC 3Ha'ICHIUI BHKOuaaoro .nocniJJ)KeuBJI iJ 383Ua'ICHUHM 

MrnKJIHBHX RayicOBHX r8Jly3Cii Ta po1AiniB nporpaM HaB'18JlbRHX icypciB, JlC 

MOlK)'Tb 6yYR 3aCTOCOBaHi OYpHMaRi pelyJJbTaTH. 

HayKoee JHa'leHHJJ .!lHCel)TauiAuoro .nocni.n)l(eHHJI norurrae a po3po6neHni Ta 
o6rp}'HTYBanni noeoro MeTO.!lWlH0ro ni,nxo.ny .no no6y.noen neiipoMepC)l(eBHX 
CHCTeM r0JIOC0B0J aBTeHTHq)iKal(ll, CTUUCHX .no cyqacHHX reHepaTHBHHX aTaK j3 

BHK0pHCTaHHJIM CHHTe'IWIHHX roJIOCOBHX 3pa3Kie. B8)I(JJHBOIO oco6JIHBiCTIO po6oTH 
e iHTerpauiJI anropHTMiB MaillHHH0ro HaB'laHHJI Ta HeHp0HHHX Mepe)I( i3 

KJJaCH'lllHMH MeT0.!laMH aHani3y ff o6po6KH rOJIOCOBHX CHrHaJiie, mo .!l03BOJIJI£ 
3a6e:Jne'IHTH BHCOKHH pieeHb TO'IHocTi ii Ha.niiiHOCTi aereHTHq)iKal(ii KOpHCTyBa'liB 
HaBiTI, y CKJia.nHHx aKYCTH'IHHX YMOBaX. 

3anponOHOBaHi y .!lHCepTauii piIIIeHHJI CTaH0BJUITb iHTepec .!lJIJI Il0.!laJibllIHX 

HayK0BHX po3po6oK y Cq)epi IBq)OpMauiiiHoi 6eJneKH, IIlTyqHOro llJTeJieKTy, 

l{Hq)poBOi o6po6KH CHrHaniB i KOrHiTKBHOi 6iOMeTpii. OKpeMOJ yeam JacnyroByi<>Tb 
po3p06JieHi aBTOpOM MeTO.!lHKH q)OpMY9aHHJ1 eM6e.niHriB ronocy, anropKTMH 

BHJIBJieHIDI CKHTeTH'IHOro MOBJieHHJI, a TaKO)I( pe3yJibTaTH eKcnepHMeHTaJibH0i 

nepeeipKH ix ecPeKTHBHOCTi 3 BHICOpHCTaHHJIM cyqacHHX reHepaTHBHHX M0.neneii, mo 
ni.nTBep~e npaKTH'IHy JuaqymiCTb OTpHMaHBX pc3yJibTilTiB. 

O.nep)l(aHi HayKOBi pe3YJibTaTH .nouiJibuo iHTerpyBaTH y 3MiCT HaB'18JlbHHX 

.!lHCUHilJiiH, mo OXOITJDOIOTb HaITpJIMH iHq)OpMa[llliHOi Ta Ki6epHeTH'IHOI 6e3neJCH, 

6iOMeTpH1lli01 i.neHTHq)iKa[lll, UHq)poBOi o6po6KH CHT"HaJIIB Ta .!laHHX, Ill1)"IBOro 

iJJTeneKTy, HeHpoHHHX MepelK, npHKJia,llH0ro nporp~HIDI. BnxopHCTilHHJI UHX 
peJyJibTaTiB y HaB'laJibH0MY npoueci cnpHJITHMe cPopMY9aHHIO a CTy.!leHTiB 

npaKTH'IHHX KOMileTeHTHOCTeH y CTB0peHHi cyqacHHX 6iOMeTpH'iHHX CHCTeM, mo e 
aKTYaJibHHM .!lJIJI cneuiaJibHOCTeH y ranyJllX iuq)OpMa[llliHHX TeXHOJioriH, 
K0Mil'IOTepHHX nayx, Ki6ep6e:3neKH, nporpaMHOI inlKenepii Ta CHCTeMH0ro aHani3y. 

s. CTyniub o6rpyHTOBaeocri uayKOBHX DOJJOXCCUb .nacepTanii, ix 
JlOCTOBipuiCTb Ta HOBH3Ha. PeJyJibTaTH, rrpe.nCTaeneni y .!lHCep'I'a[llliHlli po6oTi, 

I'p}'HTYIOTbCll Ha 'liTKO BH3H3'1eHHX .!lOCJli.nuHubKHX 3aB,llaHHJIX Ta peTeJibHO 

ni.ni6pauux MeTO.!lOJIOri'IHHX ni.wco.nax. Ko)J(He H3YK0Be ITOJIOlKCHHJI po60TH JlOri'IHO 

BHilJlHBae 3 DOCTaBJJeHOI MeTH Ta 6aJy£TbCJI Ha cyqaCHOMY M3TeMaTH'IHOMY i 

rrporp8.MH0M)' anapaTi, mo Ja6eJcteqye CHCTCMHLCTb y p03po6ui Ta 
eKcnepHMeHT8JlbHlli nepeeipui M0.ne.neii r0JJOC0BOI aBTCHTHq)iKauiL 

Oco6JIHBiCTIO .nncel)TauiHHoro .nocni.n)l(eHHll e a.nano peaJii3oeana iHTerpau.iJI 
TJ)b0X HaYK0BHX ni.nxo.niB - KJI3CH'IHOro ni,nxo.ny o6po6KH M0BHHX CHTHanie, 

nm6nHHoro HeiipoMe~eeoro uaB'laHHJI Ta Mero.niB .nereK[lii CHHTeTH'ffi0ro 

M0BJICHHJI, JIKi 6yno noe.nnano y K0MilJICKCHY M0.!leJlb aBTeHTHq)iKauiI 3 



BHKOpHCTaHIDlM eM6eJJ.iHriB ronocy. 3anponoHOBaHa MO,!(eJll, 3a6e:meqye BHCOKY 
TOqHiCTb i,ueunupixlll.lii KOpHCTy'Ba'liB Ta eq>eKTHBHO IlpoTHCTO!Tb reHepaTHBHHM 

aTaJ<aM y peanbHHX c.ueuapm, mo niwaep.!Ol<y£ ii HayKoay o6rp)'HTOBaHiCTb Ta 
npaKTH'IHY l.llHRICTb. 

EKcnepHMeRTaJibHHii anapaT po6oTH peani3oaaRHii KopeKTI:10 Ta ai,unoai.nae 

BHMOraM mo.no npoae,ueHRJI .uocJii.lOl<eHb a o6nacri ronocoaoi 6ioMeTpii. 0rpHMaHi 
pe:3ynbTaTH eKcnepHMeHTiB ni,nTaep,!()l(ylOTb TO'llliCTb, CTa6inbHiCTb Ta 

Bi,uTBOplOBaHiCTb po3po6JieHHX MOJJ.eJieii i MeTO,uia, mo CBi,u'IHTb npo ,UOCTOBipHiCTb 
3po6neHHX BHCHOBKiB. HOBH3Ha po6oTH noruirae y CTBOpeHHi KOMTIJJeKCHOro 

ueiipoMep~eaoro ni,uxo.uy ,uo aBTeHTmpixa.uii 3a ronocoM, 3.UaTHoro eq>eKTHBHO 

4>YHKLliOeyaaTH B YMOBax cyqaCHHX reuepaTHBHHX 3arp03 Ta 3aCTOcoayaaTHCb y 
npHKJJa,uHHX 33.naqax iuqiopMfillIBHOi 6e3neKH a pe1KHMi peanbHOro qacy. 

6. IlpaKTH'IHe 3H&'leHHH OJJ.ep*8HHX pe3yJJbT8TIB noruirae y TOt.ty, mo: 

I. Po3po6neuo Ta peani3oaaHo apxireI<Typy CHCTeMH ronocoaoi 
aaTeHTHq>iKaQii ua oceoai a6y,uoBaHHX aeKTopia, J1JCa 3a6e3neqye ai.nnoai,uHiCTb 

DpHHl\HDaM Ha,uIHHOCTi, Macnna6oaauocri Ta o6MeJKeHIDI .nocryny .no 
6iOMeTpH'iHHX ma6noHia, BH3HaqeHHM y ISO/IEC 24745:2022 Ta ISO/IEC 19795-
1 :2021. BnpoBa,!()l(eHIDI apxiTeI<TypH a eKcnepHMeHTaJibHOMY cepe,UOBHWi 

JJ.03BOJIHJIO JJ.OCllITH TO'IHocri aBTeRTHq>ixa.uii .no 96%. 
2. IMIUleMeHTOBaHO MOJJ.eJib BHJIBJleRHll CHllTeTH'lltOro M0BITeHHll Ha OCHOBi 

MFCC+SVM, llKa 3a6e3neqye TO'IHiCTh a1-1,raneaIDI aTaK .no 89.75%, npn .UbOMY 
TOqHiCTb KJJaCHq>ixlll.(ii cnpaa>KHix ronocia 3aJIHUJa£TbCll HH3bKOIO (25.96%), mo 

cai,u'IHTb npo noTPe6y .no.naTKOBHX pimeHb. Mo.nenb ai,unoai,uae BHMOraM ISO/IEC 

30 l 07-1 :2023 .no P AD-MexaHi3Mia i peKOMCHJJ.OBaRa .no 3aCTocyaaHHll '1K 

JJ.OJJ.8TKOBHH piaeHb 3axHCTy B 6araTOq>aKTOpHHX 6iOMeTpH'IHHX CHCTeMax, mo 
npaIUOJOTb j3 KpHTH'fllHMH ,UaHHMH. 

3. CTaopeHo TeCTOBHH KOpnyc ronocOBlfX JJ.aHHX, 38 JJ.ODOMOfOIO llKOro 

npoae.neHO nopiaIDIJlbHe o.uiHJOBaHHll eq>eKTHBHOCTi MOBHHX MOJJ.eneii y CQeaapi,ix 
ni.npo6KH ronocy 3 pi3HHM JliHraiCTH'IHHM HaITOBHeRHllM. 

4. Pe3yJlbT8TH nopiBHllJlbHoro TeCTyaaHHll MO,neneii TitaNet, ECAPA-

TDNN, WavLM Ta PyAnnote MOJKYTb cnyryaaTH ocuoao10 JJ.IDI o6rpyuToaauoro 
BH6opy apxiTeI<TypH B 3a_naqax 6iOMeTpH'IHOI aaTeHTHq>iKlll.(ii, opi£HTOBaHHX Ha 

BeJIHKOMaClllTa6ui KOpHCTYBfilll>Ki 6a3H. 3oKpeMa, MOJJ.eJlb TitaNet 

npo.neMOHCTpyaana HaHBHmy CTiiiKiCTb JJ.O MaCUJTa6y8aHHll: 36inbWCHHll 'IHCna 
3ape£CTPQBaHHX KOpHCTyBa'-liB BiJJ. 10 JJ.O 70 3YMOBHJIO 3HIDKeHHll TO'IHocri B 

cepeJJ.HbOMY Ha 3,55%. O.uiHIOaaHHll MacmTa60BaHOCTi 3JJ.iiiCHIOBanacll 3ri.uHO 
MeTo.nonoriqHHX nono)l(eH1> CTaHJJ.apry ISO/IEC 19795-2:2007, llKHH pernaMeHTye 

CQCH8pHeTecryaaHlUI 3 aapiaTHBHOIO lffiCeJlbHiCTIO cy6'£KTia '1K OJJ.HOro 3 KJIJOqOBHX 
rrapaMeTpia eKCnepHMCHralll,Horo JJ.H3aiiey. 



5. Pe:iyn&Tani ouiluoaaHH11 pecypcHoi eq>eKTHBHOCTi M0JJ.enen TitaNet, 

ECAPA-TDNN Ta WavLM BKa.JaJTH Ha iXHJO npH,naniiCT& .D.1UI poJropTIIBIDJ Ha 

o6'1HCJTlOBallbHHX UJJaTq>OpMax 3 o6Me)((eHHMH pecypcaMH. 30KpeMa, M0JJ.eJTb 

WavLM-base-plus-sv Ja6e:ine'f)'t aBTeHTHq>iKauilo 3 TOlfiliCTJO 93% ampa'laJO'DI Ha 

3iCTaBJJeHH.IJ roJTOC0BHX BeKTopie B cepe)].Hb0MY 4.34 MC. l{e 03Ha'lat, mo M0Jl.eJTh, 

6y)].y'D{ 3aiMTIJJeMeHTOBaHOIO Ha nepHq>epiHHHX npHCTp011X i3 06Me)((eHHMH 

pe:iypcaMH 3a)].0B0JlbH11£ BHM0rH JJ.0 DJBHJJ.KOJJ.iI, Heo6xi.D.Hoi .D)UI po6oTH B 

peaJTbH0MY qaci. 0rpHMatti pe3yJTbTaTH Bi.D.noei.D.aioTb KpHTepi11M e$eKTHBHOCTi, 

BH3Ha'leHHMH B ISO/IEC 29167-1:2014, Ta 3aceiJJ.-qyJOT& MO)((JTHBiCT& JaCTocyaaHIDJ 

TaKHX MOJJ.eJTeH y B6y.D.OBaHHX 6iOMeTpH'lHHX piDJeHH11X, M06iJTbHHx npHCTpOl!X i 

CHCTeMax K0HTpOJTIO JJ.0CTyny. 

7. IlOBHOTa oopHJJJO,IUleHHJI pe3YJJbT8Tffl Jl.HCepnniiiuoi po60TH. 

OcHOBHi pe:iyJJ&TaTH JJ.HcepT~iiiHoi po6oTH PyJJ.oi XpHCTHHH BHKJTa.D.eHo y 

'lOTHPHa.D.WITH HaYK0BHX ny6niKaui11X, a caMe: y B0CbMH CTaTT11X (i3 HHX miCTb - y 

q>axoeHX HaYK0BHX BHJJ.aHIDJX YKpamH Ta JJ.Bi - y 3aK0p.D.0HHHX nepiOJJ.H'IHHX 

BHJl.llHHllX), po3)].iJii MOHOrpaqiiI i n'l!TH MaTepianax HaYK0BHX KOHq>epeHlliH i 

ceMiHapie. Oco6HCTHH BHeC0K aBT0pKH y KOJieKTHBHi rry6niK~ll noruu-aa y 

po3po6neHHi MeT0Jl.H'IHHX rri.D.XOJJ.ie, opratti3aui1 Ta npoae.D.eHHi eKcrrepHMeHTaJibHHX 

Jl.OCJTi)].)((eHb, a TaK0)(( y HayKoBiH iHTeprrpeT~ii Ta Y3araJI&HeHHi 0TPHMaHHX 
pe:iym,TaTie. 

8. OQiuKa CTpyicrype JlllCepT&Qii, iJ M0BH T8 CTHJIIO BHKJJ8]leHHJI. 

CTPYKTYPa JJ.HCepT~ii" t CHCTeMH0IO Ta ai.D.rroai.D.at aciM BCTaB0BJJeHHM 

MiHiCTepCTBOM OCBiTH i HaYKH YKpa°iHH BHM0raM Jl.0 )].HCepT~lliHHX Jl.OCJii)].)((eHb, 

ruo DOJJ.aioTbC.IJ Ha 3.D.o6yrr,r cryneH.1J JJ.0KTOpa qiinocoq>ii. BHyrpiDJH11 rro6yJJ.oea 

po6oTH JJ.eM0BCTpyt ITOCJii.D.OBHiCTb Ta JIOri'IH)' Y3r0Jl.)((eHiCTb y BHCBiTJieHHi MeTH, 

D0CTaaneHHX 3aBJJ.aHb, o6rpyttTYBaHHi BHK0pHCTaH0I MeT0Jl.0JT0rii, npe)].CTaBJieHHi 

pe3yJibTariB i BH3Ha'leHHi Cq>ep IXHbOr0 npaKTH'lH0ro 3aCTOCYBaHHll. 

Moea JJ.HCe~ii £ rpaMOTH0IO, CTHJiiCTH'JHO BHeax<eH0IO Ta Bi,zu10ai.D.at 

aKa.D.eMi'llfHM H0pMaM. BHKJTaJJ. Marepiany xapaKTepH3Y£TbCll 'lJTKICTIO 

q>OpMYJIJOBaB&, nori'llfiCTJO apryMeHTaUii Ta CTpYKTYPH0IO anop11JJ.K0BaHiCT10, 

3aBJJ.11KH 'I0MY TeKCT JTerK0 cnpHiiMattbC.IJ i 3aCB0IO£TbC11. y po60Ti BJJ.aJJ0 

3aCTOCOBYCTbCH cyqacHa HaYKOBa TepMiHOJTOrill y cq>epi iHq>opM~lliHOI 6e:ineKH, 

6iOMeTpH'IHHX CHCTeM, UHq>poaoi o6po6KH CHrHaJJiB i MaWHHH0ro HaB'laHH11. 

Y po6ori ei.D.cYTHi nopyweHIDJ npHHUHDie aKaJJ.eMi'IHoi JJ.o6poqecuocri. 
BHKOpHCTaHi nirepaTYPHi Jl.)((epena Ta IlOCHJTaHH.IJ oq>opMJieHi HaJJe)((HHM 'IHH0M i3 

Jl.QTPHMaHHHM BHM0r IU0JJ.0 UffTYBaHIDI. 



9. 3ayB&*CHHII T8 ,necacyciiini DOJIO*CHBII mo.no 3MiCTy ,necepTa ... iiuoi 
po60TH. 

l) Y nepruoMy p03.D.ini (ni.npo3,!1.UI l .4) Jl.eT8.Jil,HO att3Jli3)'!0ThCJI 3arpO3H 
rettepamsuoro nmy, aJie s po6ori ue uase,!l.eno .D.OCTilTu&oro aeani3y MO)f(JJHBOCTeH 
i 06Me>KeHb CY'faCHHX llHTHCny<piHroBHX Mexatti3MiB, Jl](j B>Ke iCH)'IOTh y Bij{KJ)HTOMY 

,!l.OCTyIIi a6o KOMepuiiiHHX pirueHHJIX. Ha MOIO Jl.YMI<Y, TaKHii rropiBHJIJlbHHH aHani3 

Mir 6H .D.O,!1.aTKOBO ni.D.Tsep,!l.HTH aKTy3JlbHiCTh 3anponoHOBaHHX aBTOpKOIO MeTO,!l.HK. 

2) Y ,!J.pyrOMY po3,!1.iJJi (ni):{po3,!1.iJJ 2.5) OIIHCaHO 3aCTOCyBaHHJI 
neiipoMepe>Kesux apxiTeKTyp ECAPA-TDNN, TitaNet i WavLM, O.D.HaK He 

HaBe,!l.eHO ,lle'f3JlbHOro o6rpyttTyBaHHJI KpHTepiiB BH6opy CaMe I.VIX MO,!l.eJieH cepe,!1. 

iHIDHx HaJJBHHX 3JI&TepuaTHB (HanpHKJia,n, ResNet, RawNet, x-vector Tomo). 6inbw 
rpyHTOBHe IlOJICHeHHJI Taxoro BH6opy 3po6HRO 6 npe,!1.CTaBJJeHHH ni,!J.xi):{ 
apryMeHTOBaHiwHM. 

3) Y TpeTbOMY p03.D.iJii (ni.D.p03.D.UI 3.2) HaBe,!l.eHi MeTpHKH e<peKTHBHOCTi He 

CynpOBO,!OK)'IOTbCJI aHaJii30M OOXH60K BHMipioBaHHJI Ta ,!l.OBip'IHX iHTepsanis .D.JlJI 

OTpHMaHHX 3Haqeeb. BKJDOqeHHJI TaKOI CTaTHCTl{qffOI O!liHKH CyITE:BO ni.D.BHil.{HJIO 6 
nepeKOHJIHBiCTb OTpHMaHHX pe3yJI&TaTiB. 

4) Y qersepTOMY p03.D.iJii Mano ysarn npH.D.ineno attani3y XH6HHX 
cnpau;I,osysattb (False Acceptance), mo BHHHKaJIH nm qac eKcnepHMeHriB i3 

CHHTeTil'IHHMH ronocaMH. 6yno 6 KOpHCHO no6a'IHTH ,!1.eTaJlbHillle OOJICHeHHJI 
rrpH'IHH TaKHX BHDa.zuciB Ta peKOMeH.D.a!lii, JIKHM 'IHHOM MllliMi3ysaTH HMOBipHiCTb 
TaKHx nOMHJIOK. 

5) y ,ll}!CepTa!lii" 3yCTpi"laIOTbCJI ,neJIKi TepMIBOJJOri"IHi HeTO"IHOCTi. 

HanpuKJia,n, aBTOpKa CTBeP.D.>KY½ mo ,!l.HCepTa!liHHa po6oTa npHCBJl'leua supirueRHIO 
aKTy3JlbHOro uayxoso-npaKTH'IHOro 3aB,!l.aIIHJI, XO"la, Ha MOIO .!IYMKY, 3ri.D.HO 3 
OOCTaHOBOJO Ka6iHery MiHic,piB Bi.n 12.01.2022 p. NQ44 «IIpo 3aTBep,!1.>KeHHJI 

IIopll.D.KY npucy Jl.)((enuJJ cTyIIeHJI ,noKTopa cpinococpii" Ta cxacysaHHJ1 pirueHHJI 

pa3OBOi cneuiani30BaHOI B"leuoi pa,nH 3aKJla,lly sumoi OCBiTH, Hayxosoi" YCTllHOBH 
npo npHcyJl.)((eHHJI CTyIIeHJJ .D.OKTopa cpinococpii:», HeJO supirueeo KOHKpeTHe nayxose 

3aB,!l.aHHJI, mo Mae iCTOTHe 3HaqeHHJI ,lUIJI rany3i 3HaHJ, iHcpopMa!liHHi TeXHOJJOrii". 

BO.D.HO'laC 3a3Ha"leHi 3aysa>KeHHJI He 3MeHIII)'lOTb nayxosoi uiHHOCTi Ta 

npaKTH'IHOro 3eaqeHID1 po6oTH, e peKOMeH,!l.a!liHHHMH ff MO>KJTh 6YTH BHKOpHCTaHi 
aBTOpKOIO .D.JlJI IIO,!l.aJiblllHX ,!1.0CJlij{)((eHb i IIOrJIH6JJeHHJI pe3yJJbTaTIB. 

BHCUOBOK 

.l(HcepTa!liHHa po60Ta Py.D.oi XpHCTHHH CTerraeisuu Ha TeMy 
(( y ,!l.OCKOHaJJeHHJI MeTO,niB Ta 3aco6is 6iOMeTpH'IHOI aBTeHTH<pixauii 3a roJJOCOM 3 

38CTOCysaHH.JIM TeXHOJIOriH MaruHHHOro HaB"laHHJI» € 38BeprueHHM C8MOCTiHHHM 

nayKOBHM .nocni,n>KeHHJIM, JIKe xapaKTepH3yCTbCll 3H8"fYil.{HMH nayxOBHMH 

Pe3YJibT8TaMH rn CyrreBOIO npal<TH'IHOIO uiHHiCTIO ,lUIJI ccpepu Ki6ep6eJneKH. 3MiCT 



i crrpllMOBaHiCTb ,llHCep-rau.ii ITOBHiCTIO ai,nnoai)lalOTb cnel.(ia.JTbHOCTI 125 
«Ki6ep6e3nexa» Ta 'IHHHHM BHM0raM MiHiCTepCTBa OCBiTH i Hayirn YxpaiHH Il.{0A0 
oq>OpMJJeHIUI AHCepTau,iHHHX AocniA)KeHb, a TaK0>K IT0JJ0)l(eHHJIM Il0CTaH0BH 

Ka6iHe-ry MiHiCTpiB YxpaiHH .N244 Bi)l 12.01.2022 p. «flOpl!AOK npHCy,ll)KeHIDI 

CTynewi: A0KTOpa q>UIOCO<pill>. Alrropxa AHCep-ral.(iHHOi' po6oTH 3aCJJyT0ayc Ha 
rrpHcy,ll)KeHIDI rn crynewi: A0KTopa 4>iJioco4>u. 

Oil>i1diia•ii onoaeHT 
3aaiAY9a'I CneQiam.Hoi xaq>eApH .N25 

lHCTmyry cnel.(iaJJhHOro 3B'jJ3KY Ta 3axHCTy iH<popMau,i'i 

Hal.(iOHaJJbHOro TeXHi'IHoro YHiBepcHTeTy YKpa1HH 

«KHiBCbKHH no.rriTeXHi'iHHH iHCTffTYT iMeHi lropg CiKopcb 
A0KT0p TeXHi'IHHX Hayx, rrpoq>ecop 

Ili)lnHc Cy6a'la I.IO. Jacai,nqyio. 

3aCTynHHK Ha'laJJbHHKa lHCTHTyTy 
(3 Hayxoaoi po60TH) 

KaH,llH,naT TeXHi'IHHX HayK, A0l.(eHT 

<tJV-» ~ 2025 poICy 

Irop CY6Alf 

Ceprili KOHIOlllOK 
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